INTRODUCTION
Arsabenzene (arsenin), an arsenic analog of pyridine, was synthesized along with phosphabenzene in 1971 by Ashe [I]_ Later stibabenzene was also made [2] . A comparison of structures and properties in this series of compounds should be interesting and of significance in assessing theories of aromaticity. Preliminary studies of arsabenzene by photon and photoelectron spectroscopy 133 have been able to correlate its spectroscopic properties and eiectron energy levek of those of pyridine and phosphabenzene.
The structure of a substituted arsabenzene, 2,3,6_triphenyiarsenin, was studied by X-ray diffraction 141, and no significant departure from planarity was observed for the arsabenzene ring. However, the structure of the unsubstituted species has not yet been reported. Therefore, the purpose of the present research is to determine the structure of arsabenzene in the gas phase by eIectron diffraction. 
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EXPERIMENTAL PROCEDURE
The sample of arsabenzene was prepared by Dr. Thomas Schmidt of the University of Michigan. The sample was purified by vacuum distillation. Its purity was checked by examining its infrared spectrum, and no impurity was detected. The sampie was then used without further treatment. Diffraction patterns were recorded on 4 x 5 inch Kodak eIectron image plates using the electron diffraction unit of the University of Michigan [5] . Camera distances were set at 21 cm with both an R2 sector and an R3 sector, and at 11 cm with an R3 sector. Detailed experimental conditions are given in Table 1. Plates were developed at 68 "F for three minutes with Kodak HRP developer. Absorbances, measured with a digital microphotometer [6] , ranged from 0.17 to 0.90. They were converted to exposures, correcting for nonlinear response of the photographic emulsion, by the relation [7] E = A(1 -I-O.IA fO.OI33A2) where A and E represent the absorbance and corresponding exposure, respectively. Five plates from each of the 21 cm camera geometry patterns and three from the 11 cm camera geometry patterns were selected to be used in the analysis.
ANALYSIS OF DATA
Experimental
intensities were obtained by averaging the plates selected for each camera geometry.
Sector irregularities and extraneous scattering were corrected for and ffat plate corrections were made before intensities were leveled in the usual way 183. Tabulated atomic elastic and inelastic scattering factors of Schafer et al. [9] were used throughout the analysis. Molecular parameters were refined by comparing experimental and calculated reduced molecular intensities, M(s), by a least-squares procedure. Initially, intensity data from each individual camera geometry were treated separately_ After the background function Ia for the separate camera geometries had been refined and established, using the usual criteria [lo], a bIended experimental reduced intensity curve was constructed by merging data from 21 cm, R' sector (s = 2.8-9. A radial distribution function was calculated using a damping factor of exp(-00.0021s2), with the usual correction for scattering by planetary electrons [II] and integral termination errors [12] . Anharmonicity constants [13] for bonded distances were calculated from the empirical relations of Herschbach and Laurie [14] , and in this case they were estimated to be 1.8 A-r for C-As bonds, 1.9 A-' for C-C bonds and 2.1 A-' for C-H bonds. For al1 nonbonded distances, they were taken to be 2.0 A-'. The moiecular model used in the analysis is of a geometrically consistent structure in which bond lengths are the mean (r,) internuclear distances and nonbonded distances are taken to be rs lengths plus a shrinkage correction. Shrinkages 1151 for all nonbonded distances were roughly As--C, 0.0045 As ---C, 0.0066 As--H, 0.006
As --- estimated from extrapolation of the calculated values for pyridine [16] and phosphabenzene [17] . They are listed in Tabfe 2. A diagram of arsabenzene with numbered atoms is shown in Fig. I . SimpIifying assumptions made to reduce the number of independent varied in the least-squares analysis were as follows.
parameters to be (1) The mofecufe was assumed to be planar and of C,, symmetry. This assumption has been shown to hold rigorously for pyridine [18] and phosphabenzene [I7 J.
(2) All C-H bond lengths were taken to be equal. A diagonal weight matrix, with eIements proportional to the square of the scattering variable s, was used in the Ieast-squares analysis. This weighting is equivalent to a uniform weighting for sM(s), and gives a nearly uniform distribution of noise in the s space. However, in the estimation of errors, the correlation between observed intensity data was considered by using the formalism of the "bona fide error matrix" [I91 to assess the effect of data correlation on the uncertainties in the derived parameters.
RESULTS AND DISCUSSION
The experimental and the best calculated moiecular intensities, s&Z(s), are compared in Fig. 2 . The experimental radial distribution function is shown in Fig. 3 along with The radial distribution function is similar in appearance to that found for phosphabenzene 1173, with severe overlapping of peaks corresponding to the distances CZ --C6, As --C3 and C2 ---C5, also between distances corresponding to CZ --C& C, --C5 and As --H,. Therefore, it was expected that a complete structure analysis would be difficult, because some of the parameters will have large uncertainties due to strong correlations between parameters. The Iargest discrepancy in the radial distribution is at about 1.55 A, a circumstance also observed in the case of three other compounds, the intensities of which were measured by a photometer with a temporary replacement for its ampIifier. This amplifier has since been found to have an undesirable time response which may, in part, account for the spurious signal. An extensive test with phosphabenzene 1171, a closely similar compound whose analysis suffered a similar defect, revealed influences on derived parameters too small to warrant corrections.
The correlation between observed intensity readings was estimated by an autocorrelation study of intensity residuals in the least-squares analysis. The y correlation index, defined in ref. 19 , was estimated to be about 1.5 A.
Error estimates included random and systematic errors (as outlined in the footnotes of TabIe 5). To assess uncertainties other than those in instrumental scale factors, a "zero order" error matrix Mz, " bona fide" error matrix 1191, M",, and the error matrix N:b, which tests the effect of systematic intensity errors described in ref. 20 on the uncertainties of the derived parameters,were calculated_ A comparison of the Mz and M", matrices is given in Table 3 . The corrections from Mz to Mzb were too trivia1 to justify their presentation here. The correlation matrix obtained from the "bona fide" treatment is given in Table 4 . planar, and no attempt was made to determine this. But there are good reasons to assume that it is planar, from the X-ray diffraction study of a substituted arsabenzene [4] , from the unequivocal study of phosphabenzene [17] and from a comparison with an analogus series of furan, thiophene [21] and selenophene [22] . The As-C bond length of 1.850 J% was significantly shorter than the usual carbonarsenic single bond of about 1. 96 8, [23] . Even in certain molecules where at least some delocalization of x-electrons from an adjacent conjugate system to the As-C bond has been suspected, the As-C bond lengths are found to be Ionger than the present value by more than 0.03 A [24] . Therefore, the present study suggests an appreciable degree of double bond character in the As-C bonds. The two carboncarbon bond lengths C,-C, and C3-C4 differ by only 0.011+0.065 A (2.50). It is hoped that it will be possibIe to reduce this uncertainty when it becomes possible to refine with the inclusion of microwave moments of inertia. An analogous combined analysis for phosphabenzene proved very helpful in breaking the strong correlation between the C2-C, and C,-C4 parameters and, accordingly, it reduced the uncertainty in Ar(C-C) substantially. The value of 1.395+0.002 A (2.5~) for the mean carbon-carbon bond length in arsabenzene, which was determined with some precision, is very close to those of benzene and phosphabenzene. The average C-H bond length of I.12 A seems slightly high but not by more than its uncertainty. The geometric parameters and amplitudes of vibration derived from the anaIysis are given in Table 5 .
The carbon-carbon bond lengths fall within the range associated with aromatic C-C bond lengths and the C-As bond length indicates appreciable double bond character. The increasing bond length in going from C-C in benzene to C-As in arsabenzene naturally decreases the CXC apex angle of the ring, while the other CCC angles are maintained close to the "natural" angle of 120". But this order of decreasing CXC angle is also consistent with the trend of the respective carbon and arsenic noncyclic compounds. The present structure reinforces prior evidence [I, 3, 41 that arsabenzene is genuinely aromatic_
